Lanthanide shift reagent applications are long known to be confined for NMR studies 1-3 . Later they have been used to study the UV spectra of Schiff bases. Thus addition of Eu(fod) 3 to benzylidene anilines 3 in n-heptanes and acetonitrile resulted in the appearance of two absorption bands in the UV spectra.
INTRODUCTION
estimated. Salicylidene aniline was studied with Pr(fod) 3 in mixed solvents 7 , it was noticed that, addition of polar solvent to non polar solvent resulted in disappearance of the CTC band. Schiff bases derived from 2-amino pyridine and 2-amino pyrazine were prepared and identified spectroscopically, it was found that, these Schiff bases are present in two tautomers the keto and enol forms, and the enol form is preferred in non polar solvents 8 .
In other study new complexes were synthesized from the reaction of Cr(III) with Schiff bases which result from the condensation of 2amino pyridine with vaniline and salicylaldehyde, the complexes were identified spectroscopically and fond to be tetrahedral 9 .
The aim of the present study is to shed light on the effect of the lanthanide shift reagent Eu(fod) 3 on Schiff bases containing amino pyridines and salicylaldehyde in different solvents and have an idea theoretically about the most probable positions for coordination and compare them with salicylidene aniline.
EXPERIMENTAL

Chemical materials
Salicylaldehyde, 2-amino pyridine, 2amino methyl pyridine, 2-amino-4-methyl pyridine, aniline, 2-amino phenol, and lanthanide shift reagent Eu(fod) 3 all the above chemicals are purchased from Fluka and they are with high purity except salicylaldehyde which has been distilled at its boiling point.
The solvents used: are cyclohexane, CCl 4 , chlorobenzene, dichloro methane and acetonitrile. All of these solvents were distilled at their boiling points.
Synthesis of Schiff bases
Schiff bases are prepared according to the procedure of El-Bayomi and his coworker (9) by mixing equimolar amounts of salicylaldehyde with primary amines after dissolving it in absolute ethanol then addition of the solution of amine to the aldehyde gradually with stirring, then refluxing the mixture for (2-6 hrs). The mixture was left to cool; the precipitate was filtered, washed with cold ethanol or methanol, then re-crystallized several times to yield a pure product. IR of the compound was measured.
Preparation of solution and formation of the complex
2ml of the suitable solvent was placed in the UV cell (the sample and the blank), then 100 µl of 10 -2 M Eu(fod) 3 was added to each cell, after that successive additions (20-70 µl)of the donor (Schiff base) was added to the sample cell, an equivalent amount of the solvent was added to the blank cell to maintain equivalent volumes in both cells. UV measurements were carried out using Shimadzu UV-visible spectrophotometer (UV-1659 pc).
Stochiometry of the complexes
The continuous variation method was applied for the determination of stochiometry.
Determination of K value for the complex
The K values are determined by applying the Bensi Hildebrand equation which can be represented as follow:
Theoretical part
The well known Chem. Office (v.11, 2008) program was used for performing this study. Two quantum mechanical methods were used to establish the required values of angles, bond lengths, electronic charges and the steric interactions. One of these method is a semi empirical and represented by the AM1 model and the second one is an abinitio calculation presented as HF (6-311G (d,p)) method.
RESULTS AND DISCUSSION
The UV spectra of the Schiff bases studied in this work showed different absorption maxima before and after addition of Eu(fod) 3 , given in Table  ( 1) . From this table, it can be seen that, addition of Eu(fod) 3 in different solvents resulted in the appearance of a new band ( Figure (1) ), which could be attributed to the formation of CT complex.
The stochiometry of this complex was found to be 1: 
is the initial concentration of the donor molecule (Schiff base) and ε AD is the extinction coefficient of the complex.
Straight lines (Figure (2) ) were obtained, where the K values were determined from the slopes of the plots.
The values of K for salicylidene 2-amino pyridine in different solvents are given in Table (2) . Similarly plots were performed for S2A3MP and SA and BOOHA in two solvents (Chlorobenzene and methylene chloride). The obtained K values for these compounds are tabulated in Table (3). From the above results, it can be seen that, many factors play role in determining the values of K in the studied system. If we look at the values of K for S2AP with Eu(fod) 3 in solvents with different polarities, it can be observed that, these values are high in non polar solvent (Table (1)), This could be attributed to the interaction between these polar solvents with the Schiff base because of the presence of the nitrogen atoms in the imine group and/or the pyridine ring in addition to the hydroxyl group which make it difficult for Eu(fod) 3 to interact with the Schiff base in the presence of these polar solvents, i.e., the salvation (which is a sort of interaction) causes shielding of the Schiff base and preclude its interaction with the shift reagent, thus lowering the value of K.
Additional observation can draw the attention if we compare the K values of the following Schiff bases: S2AP, S2A3MP, and S2A4MP when interacting with the Eu(fod) 3 ; it can be seen that, these values changes according to the following order: Solvent  S2A3MP  S2AP  S2A4MP  Chorobenzene  50  200  250  CH 2 Cl 2  20  111  142 This variation can be explained in terms of the electronic effect on the nitrogen of the imine group, thus the presence of a methyl group in the para position with respect to the imine group in S2A4MP increases the electron density on the nitrogen atom compared to that of the compound with the methyl group in the meta position which makes the first compound more able to interact with the Eu(fod) 3 and therefore increases its K value.
On the other hand the methyl group in compound S2A3MP in the ortho position to the nitrogen of the pyridine ring increases the electron density on this ring while in compound S2A4MP the reverse occurs, thus the possibility of interaction between the Schiff base an Eu(fod) 3 will be lowered.
The difference in values of K between S2A3MP and S2A4MP could also be attributed to the steric effect which resulted from the presence Also we can explain the steric effect if we accept the idea that, the interaction of large molecule like Eu(fod) 3 with the Schiff base allow to form eight member ring rather than the six member ring i.e. the interaction take place with the pyridine nitrogen rather than the imino nitrogen. The reasons which make the eight member ring preferred over the six member ring can be explained as follow: if we compare the K values of the complexes obtained from the reaction of Eu(fod) 3 with the bases S2AP (K=200) and SA (K=67):
Fig. 1: UV spectra of CT complexes of S2AP with Eu(fod) 3 in two solvents
The formation of six member rings in both complexes would never explains the great difference of the K values between them so there is a high probability of the formation of a stable eight member ring with the S2AP molecule that releasing some of the steric effect which may be resulted due to spatial congestion raised by a large molecule such as Eu(fod) 3 . In addition, if we compare the stability of the two complexes resulted from the reaction of Eu(fod) 3 with the Schiff bases SA and BOOHA we can see that the stability of the SA complex (K=67) which form a six member ring is greater than that of BOOHA complex (K=7) which form five member ring.
Theoretical Study
This study is carried out by applying the semi-empirical Austin method1 (AM1) for the estimation of a number of electronic and structural parameters relating to the Schiff bases under consideration. The bases parameters were considered as the most effective and controlling the K values since the other part of the complex (Eu(fod) 3 ) is kept constant.
The energies of the HOMO (E HOMO ) and LUMO (E LUMO ) orbitals, hardness (η), electronic chemical potential (µ) and global electrophilicity (ω) were calculated using equations (2, 3, and 4) respectively and tabulated in Table (4) . In addition a number of bond lengths and bond angles belonging to the active part in the structures of the Schiff bases were determined for the same purpose.
In order to explain the variation noticed in Table (4) and find a connection with the values of K, a simple comparison can be made among the bases S2AP, S2A3MP, and S2A4MP which have similar structures (they differ only by substituting H atom by methyl group) in certain solvent (chlorobenzene). Table (4) shows that, the values of K are reversely proportional to the difference between E LUMO and E HOMO (Δ(L -H) or with the values of (η). These variations agree with the principle that says "the less stable molecule is the most active one".
Looking at the charge present on the nitrogen atom of the pyridine ring (Np), we find that, the existence of ortho methyl relative to this atom in the molecule S2A3MP makes it higher than the analogous atoms in the S2AP and S2A4MP molecules. In the same time, the presence of a methyl group in position meta to the imine nitrogen (Ne) of the S2A3MP does not affect the charge on this atom as a result the charge on Ne become less with respect to the similar in the other molecules.
In contrast the existence of methyl group in position para to the Ne of S2A4MP increases the charge on this atom and does not affect the charge on the Np. Meanwhile, the lower value of (ω) in S2A3MP that makes it behaves as a nucleophile more than the other molecules, becomes greater electrons donating and more liable to form a complex. In fact, the results obtained are in converse with the expected results according to the above discussion. This could be attributed to the steric factor which dominate the interactions of a large molecule (Eu(fod) 3 ) with such Schiff bases and favor the formation of eight member ring.
Such expectation is more clearly noticed when comparing these parameters of the molecules BOOHA, SA and S2AP: In this comparison; the principle that, the more stable molecule is less active toward the formation of complex is also being applied. Also we find that, the values of (ω) and the atomic charges (Ne and O) are totally opposing the values of K. This is support the previous assumption in which the electronic parameter is not the dominant factor and the steric effect is controlling the value of K and facilitate the formation of eight member ring complex.
Additional support can come from the values of some structural parameters namely, bond length and bond angels listed in Table (5) .
Looking carefully at the values in Table (5) we see that, the increase of K values is accompanied by the increase of (< C 6 C 1 C 8 ) and decrease of (< C 2 C 1 C 8 ) angle values. In the same time the values of the bond (C 1 -C 8 ) lengths are decreased and the values of (C 8 -N 9 ) is increased. On the other side of molecule the values of (< N 9 C 10 N 11 ) is decreased and being inclined towards the angle (< C 6 C 1 C 8 ) in the opposite direction which may refer to the position of connection with the reagent (Eu(fod) 3 ) and forming the complex. 
